Introduction {#sec1-1}
============

Melasma is an acquired diffuse hypermelanosis characterized by localized, symmetrical, irregular, light-to-dark brown maculae occurring in sun-exposed areas of the skin. The condition mostly affects fertile women with skin types 4 to 6 according to Fitzpatrick.^[@ref1]^

The etiology of melasma is multifactorial as it is affected by pregnancy, sun-exposure, hormone treatment, cosmetic use, and genetic predisposition. Most of the cases are due to sun exposure, pregnancy, and oral contraceptive use.

Persons of any race can be affected by melasma but is much more common in constitutionally darker skin types in comparison to lighter skin types *i.e*., it may be more common in light brown skin types, especially Latinos and Asians, from areas of the world with intense sun exposure.^[@ref2]^

The pathophysiology of melasma is uncertain. A direct relationship with female hormonal activity appears to be present, because melasma occurs more frequently in females than in males and commonly develops or worsens during pregnancy as well as with the use of oral contraceptive pills. Indeed, one half of melasma cases present initially during pregnancy. Additionally, the expression of estrogen receptors appears to be up regulated in melasma lesions. Whether hormone levels play a role in male melasma development is still a topic of debate. Other factors implicated in the pathogenesis of melasma are photosensitizing medications, mild ovarian or thyroid dysfunction, and certain cosmetics.

The most important factor in the development of melasma is exposure to sunlight. Ultraviolet (UV) radiation is known to induce increased production of alphamelanocyte-stimulating hormone and corticotrophin, as well as interleukin 1 and endothelin 1, all of which contribute to increased melanin production by intraepidermal melanocytes. Fibroblasts located in the dermal layer of the skin may also contribute to the development of melasma; overexpression of the tyrosine kinase receptor c-kit and certain stem cell factors have been identified in melasma lesions, and these are believed to increase melanogenesis.^[@ref3]^ Melasma is much more common in women than in men. Women are affected in 90% of cases. When men are affected, the clinical and histologic picture is identical.

Melasma is rare before puberty and most commonly occurs in women during their reproductive years.^[@ref4]^

The macular hyperpigmentation of melasma is commonly tan to brown. Blue or black may be evident in patients with dermal melasma. The distribution is one of three patterns. Melasma may involve forehead, cheeks, nose, upper lip, chin. nose, cheek, and ramus of the mandible.^[@ref4]^

Melasma Area and Severity Index (MASI) is commonly used for assessment of disease severity and response to treatment in melasma patients. MASI score is calculated according to affected skin area, darkness level of lesions, and homogeneity of hyperpigmentation.^[@ref5]^

Therefore, it is important to raise awareness of patients about prevention strategies of this disease.

The aim of this retrospective study was to determine demographics of patients, analysis of etiologic factors, and clinical features due to the high incidence of melasma patients. Thus, in areas with high prevalence for melasma, the public can be informed about preventive methods and new strategies halting the development of melasma can be developed.

Materials and Methods {#sec1-2}
=====================

In this study melasma patients in Birecik State Hospital were investigated retrospectively. Due to the high incidence of melasma patients, patient information including personal details, treatment, skin type of patient, and patient satisfaction on electronic media were investigated. Using electronic data processing system named Fonet® Hbys in Şanliurfa-Birecik State Hospital, we searched the patients who were recorded by ICD.10 code L81.1 which represents clinical melasma diagnosis. Between January 2014 and October 2015, 1008 patients had been diagnosed with melasma in 49,809 applications of 24,603 different patients who admitted to Dermatology Outpatient Clinics. Of the 1008 patients, 263 had completed a 3-month treatment period. 745 patients did not return to control visits after they received their diagnosis and relevant treatment. Patients' skin types had been determined according to the Fitzpatrick classification.^[@ref6]^

The full data of 263 patients were available which included skin-type, MASI score at first visit, irritation level and satisfaction level were evaluated retrospectively.

MASI is the most widely used outcome measure in clinical studies on melasma.^[@ref7]^ MASI score, proposed by Kimbrough-Green *et al*. in 1994, has been devised on the pattern of Psoriasis Area and Severity Index (PASI).^[@ref8]^ MASI is primarily used in research and provides a quantitative index of the severity of melasma. Even though the MASI score is a objective measure, a recent study confirmed its reliability, stability, and consistency.^[@ref5]^ Area of involvement (A): includes analysis of 4 areas including the forehead (f) 30%; right malar region (rm) 30%; left malar region (lm) 30%; and the chin (c) 10%. The area of melasma involvement is given a numeric value from 0 to 6. Darkness (D): estimated and given a value from 0 to 4. Homogeneity (H): estimated and given a value from 0 to 4 using the same scale as darkness. The MASI score is then calculated by the following formula: 0.3 A(f) \[D(f) + H(f)\] + 0.3 A(rm) \[D(rm) + H(rm)\] + 0.3 A(lm) \[D(lm) + H(lm)\] + 0.1 A(c) \[D(c) + H(c)\].^[@ref5]^ Patient's satisfaction and irritation levels were evaluated with visual analogue scale (VAS). VAS was first published in the early 1920's^[@ref9],[@ref10]^ though not widely used at that time.^[@ref11]^ The main advantage is that it takes only a few seconds to obtain a score, and imposes no inconvenience.^[@ref11]^ VAS consists of the emotions that each person experiences as he/she points on a plane with a vertical line. Every emotion is judged according to the extent of experience *i.e*., the emotion is never experienced (*e.g*., I am not tense at all = 0) otit is fully experienced (*e.g*., extremely tense = 100). VAS assesses the following four emotional state categories: dysphoria, hostility, anxiety, and positive affect.^[@ref12]^

Discomfort felt by patients with melasma; VAS was rated between 0 (no disturbance) and 10 (feeling of hostility). Accordingly, "0" indicates no feeling of disturbance; mean VAS value is 1-4, dysphoria, 5-6 is anxiety, 7-10 is a feeling of hostility towards melasma.

Statistical analysis was made using SPSS® 21.0 software package. Descriptive statistics were presented as mean ± standard deviation. The statistical significance value was accepted as P\<0.05.

Results {#sec1-3}
=======

It was observed that in 263 melasma patients did not receive treatment in June, July, August and September. All melasma patients were rural and dealing with agriculture. There was no significant difference between female and male patients in terms of age ([Table 1](#table001){ref-type="table"}). Of the 253 female melasma patients, only 2 of them had no child and none of them were using hormone drug. Of the 263 patients with melasma, the Fitzpatrick skin type 3 was seen in 79 (30%) patients but the majority had the skin type 4, *i.e*., 184 (70%) patients. Male and female patients were comparable in terms of pretreatment MASI scores (P=0.15 Mann Whitney U test) ([Table 2](#table002){ref-type="table"}). The patients had used four different treatment combinations. Adapalene 0.1% + hydroquinone gel 4% (N=116); tretinoin 0.1% + hydroquinone gel 4% (N=71); azaleic acid 20% + hydroquinone gel 4% (N=48); tretinoin 0.05% + hydroquinone gel 4% (N=28).

The number of average children was correlated with the age of patients (r: 0.443\*\*, P\<0.001, Spearman correlation test). There was no significant correlation between skin type of patients and pre-treatment MASI scores (r: --0.055\*\*, P: 0.371, Spearman correlation test).

Discussion and Conclusions {#sec1-4}
==========================

Melasma is an acquired diffuse hypermelanosis characterized by localized, symmetrical, irregular, light-to-dark brown maculae occurring in sun-exposed areas of skin. Considering these factors, the rate of pregnancy and sun-exposure data of Şanliurfa the city where study patients live are at risk of melasma.

It has been revealed that average number of children in female melasma patients was 3.89 which surpasses the average number of Turkey based on 2013, 2014, and 2015 figures reported by Turkish Statistics Administration, but it was comparable to fertility rate of Şanliurfa city.^[@ref13]^ According to TÜİK data, the age group with the highest fertility rate in Turkey was in the age group of 25-29 between 2010-2015.In our study, female patients with melasma had a mean age of 27.9 years which is consistent with the former age group.^[@ref13]^ Total fertility rate is the average number of children that would be born to a women during her fertile period (15-49 years of age). In Turkey, total fertility rates for the years 2013, 2014 and 2015 were 2.10, 2.18, and 2.14 children, respectively. The highest total fertility rate was observed in Şanliurfa in various cities of Turkey for the years 2013, 2014, and 2015 with 4.31, 4.38, and 4.52 children, respectively based on the data of Turkish Statistics Administration (TÜİK) ([Figure 1](#fig001){ref-type="fig"}).^[@ref13]^

Muallem et al. and Moin et al. stated that pregnancy plays a role in the etiopathogenesis of melasma. As shown in our study, the fertility rate of our patients was above the rate of the general population in Turkey.^[@ref14],[@ref15]^ Epidemiologic studies reported that more than one-fourth of the melasma patients had a history of excess sun-exposure.^[@ref16]^ [Figure 1](#fig001){ref-type="fig"} shows the average sun radiation between the years 2011-2015 in Turkey.^[@ref19]^ Between the years 2011-2015, the average sun radiation for Turkey was around 1579 kwh/m², whereas it is between 1714-1794 kwh/m² for Şanliurfa.^[@ref19]^ It is obvious that Şanliurfa is one of the cities with a higher fertility rate and a higher sun exposure ([Figure 2](#fig002){ref-type="fig"}).^[@ref19]^

In a study conducted in Singapore, 90% of melasma patients had skin type 3 and 4.^[@ref17]^ Similarly, in our study all patients had skin type 3 and 4. Cayce at al. reported that dermal type melasma is with worst response rate to treatment. In our study, we failed to find melasma classification data.^[@ref20]^ Most of the studies investigated family history and suggested that this may have a role in etiology of melasma. However, in our study, we could not reach any information on family history of patients for melasma. Şanliurfa showed a higher fertility rate, sun exposure, and a different skin type than Turkey as a whole. These predisposing factors may explain higher melasma occurrence in Şanliurfa. Patient information about preventive measures and treatment play an important role in treatment of this cosmetic condition. The most important measure seems to advise patients about sun-protection especially during pregnancy.

![The fertility rate of Turkey and Şanliurfa in 2015.](dr-9-1-7027-g001){#fig001}
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###### 

Descriptive features of male and female patients with melasma.

           Number (%)   Mean age   Pre-treatment MASI score   Average number of children                 
  -------- ------------ ---------- -------------------------- ---------------------------- ------------- ------
  Female   253 (96.8)   27.9       27.93                      12.50 (5.5)                  12.66 (5.4)   3.89
  Male     10 (3.2)     30.0                                  16.50 (2.9)                                

###### 

The correlation between MASI difference and patient's satisfaction and irritation.

                           MASI difference       r\*\*(Spearman correlation test)   P
  ------------------------ --------------------- ---------------------------------- ---------
  Patient's satisfaction   Correlation present   0.380                              \<0.001
  Irritation               Correlation present   0.383                              \<0.001
